TLR9/TLR7-triggered downregulation of BDCA2 expression on human plasmacytoid dendritic cells from healthy individuals and lupus patients.
Plasmacytoid dendritic cells (pDCs) can produce a large amount of interferon-alpha (IFN-alpha) upon exposure to TLR9 or TLR7 agonists. Human pDCs have been shown to play an important role in the pathogenesis of systemic lupus erythematosus (SLE) through increased production of IFN-alpha. So, how to negatively regulate activation of pDCs and how to evaluate the activation of pDC in SLE patients attract much attention. BDCA2 is selectively expressed on human pDCs, acting as a hallmark of human pDCs. In this study, we showed that BDCA2 expression on pDCs decreased along maturation of pDCs, and TLR7 or TLR9 agonists could further significantly downregulate pDCs to express BDCA2, suggesting that the activated pDCs exhibit decreased expression of BDCA2. Functionally, BDCA2 ligation significantly inhibited upregulation of CD40, CD86 and CCR7 expression, IFN-alpha, IFN-beta and IL-6 production by pDCs stimulated with CpG ODN. Moreover, BDCA2 ligation suppressed CpG ODN-activated pDCs to mediate Th1 response, including T cell proliferation, IFN-gamma production, and CD4(+)CCR5(+)Th1 development, confirming that BDCA2 is a negative regulator of TLR9-dependent activation of human pDCs. BDCA2 expression on pDCs from SLE patients decreased significantly but IFN-alpha production of these patients increased markedly as compared to that from healthy donors. Therefore, these results suggest that downregulation of BDCA2 expression on pDCs may reflect the activation of pDCs accumulated in SLE patients, and may be one marker for indication of the disease activity of SLE patients.